fig. S2. Electrostatic potential surface maps. (A) TNP and (B) TFAP, calculated with
B3LYP/6-31G** (Gaussian 03) (46). The coordinates of the TNP dimer model is referred from its X-ray crystallographic result and that of TFAP dimer model is referred from the TNP dimer model. Based on the analysis of the electrostatic potential of isolated molecules, we suspect that the main difference between TNP and TFAP is the adsorption energy to the surface. Since TFAP has a large aromatic part, the upright orientation is more favorable than the side-lying orientation. Furthermore, the fluoranthene moiety can be bowed, inducing a large -Ag(111) interaction comparing to the naphthalene moiety. Thus they just condense each other by attractive van der Waals and repulsive electrostatic while minimizing the electrostatic repulsion between the hydrogen atoms by shifting laterally. On the other hand, we expect that the adsorption energy of the upright TNP is not larger than the sum of the adsorption on surface and intermolecular CH- bonds. Thus, TNP prefers to the side-lying orientation and condensation. Assuming that all hydrogen atoms have the same magnitude of the total charge density, one can extract the height difference by plotting the most negative frequency point (47). The one side of the hydrogen atoms is higher as the upright TNP tiles toward the side-lying TNP. In the side-lying TNP, the hydrogen atoms at the outer side are higher than those at the inner side.
fig. S4. AFM images of TNP. (A-N) A series of images taken at different tip-sample distances.
The distance step between images is 10 pm, with A the furthest from the sample. At closer distances, line-like features appear since the CO tip deflects to follow the ridge of the potential. In both the side-lying and upright TNPs, dot-like contrasts are seen at the positions of the hydrogen atoms with a large-tip separation. Measurement parameters: V=0 mV and A=60 pm. 
